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(54) SPINNING DEVICE AND SPINNING METHOD 

(57) The present invention provides a spin-process- 
ing apparatus less likely to produce a mist when an 
object to be processed is rotated. The apparatus is 
characterized in that it comprises a cup body having a 
lower cup and an upper cup mounted relative to the 
lower cup to be up/down movable, a rotation body 
retaining the object mounted within the cup body, a step 
motor rotationally driving the rotation body, an exhaust 
tube connected to a bottom of the lower cup to allow a 
gas in the cup body to be exhausted, and a scatter- 
proof cover provided within the upper cup and mounted 
above the rotation body. 
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Description 
Technical Field 

[0001] The present invention relates to a spin- 
processing apparatus and spin-processing method 
which wash-processes an object to-be-processed, 
while rotating it, and dry-processes the object. 

Background Art 

[0002] In a liquid-crystal manufacturing apparatus and 
semiconductor manufacturing apparatus, tor example, a 
step is required to wash, with a high purity level, an 
object to be processed, such as a glass substrate for a 
liquid crystal and semiconductor wafer. In order to wash 
and dry the above-mentioned material, it has been prac- 
ticed that the object, while being spun, is washed by jet- 
ting a processing solution, such as pure water, and is 
dried while being spun without jetting the processing 
solution. 

[0003] In order to perform such processing, use has 
been made of the spin-processing apparatus. The spin- 
processing apparatus has a cup body Within the cup 
body, a rotation body is provided which is rotationally 
driven by the rotation drive mechanism. The material is 
retained on the upper surface side of the rotation body 
Above the cup body a nozzle is provided for jetting a 
processing solution onto the object. 
[0004] Therefore, it is possible to wash-process the 
upper whole surface of the object by jetting the process- 
ing solution from the nozzle onto the object. 
[0005] For example, in the case where the object is 
wash-processed with a chemical solution, after the 
wash-processing has been done with the chemical solu- 
tion, the object is jetted with pure water as the process- 
ing solution to perform rinse-processing and, while 
being spun without supplying the processing solution, 
the rinse-processed material is dry-processed. 
[0006] There is sometimes the case where, through 
the spinning of the rotation body and jetting of the 
processing solution onto the object, a mist is produced 
and re-deposited onto the wash- and dry-processed 
object and the resultant object is contaminated. 
[0007] It has been practiced that an exhaust tube is 
connected to the bottom of the cup body to allow the 
mist which is floated within the cup body to be sucked 
and exhausted and, by doing so, the mist is prevented 
from being redeposited on the object to be processed. 
[0008] Incidentally, the mist is scattered at high 
speeds from the spinning material outwardly toward a 
diameter direction and collides against the inner wall 
surface of the cup body and is reflected. The mist 
reflected on the inner wall surface of the cup body is 
sucked into the above-mentioned exhaust tube and 
exhausted from within the cup body. 
[0009] Since, however, the mist reflected on the inner 
wall surface of the cup body is indefinite in direction, 



part of the mist is scattered in the cup body to a site on 
which a suction produced at the exhaust tube is not 
exerted. For this reason, there is sometimes the case 
wher the mist part is redeposited on the object without 

5 being borne on an air current in the cup body. 

[0010] The above-mentioned cup body comprises a 
lower cup and an upper cup mounted on the lower cup 
to be up/down movable. In the case where the object is 
attached to and detached from the rotation body, the 

10 upper cup is lowered to expose the rotation body and 
the attachment/detachment is done by, for example, a 
robot. 

[001 1 ] According to the cup body thus structured, in 
order for the upper cup to have an up/down movable 

is structure, a clearance has to be created between the 
lower cup and the upper cup. There is sometimes the 
case where when a suction force is created at the 
exhaust tube so as to discharge a gas within the cup 
body, outer air is sucked from the clearance between 

20 the lower cup and the upper cup. Since a dust is con- 
tained in the outer air passed through the clearance 
between the lower cup and the upper cut, the object to 
be processed is sometimes contaminated thereby. 
[0012] H is to be noted that when the upper cup is 

25 moved in an up/down motion without creating a clear- 
ance between the lower cup and the upper cup, a dust 
is produced due to their sljde motion and it is unavoida- 
bly deposited onto the object. From this viewpoint it is 
better to create a clearance. 

30 [001 3] In the case where a gas within the cup body is 
sucked and exhausted by the exhaust tube, if the direc- 
tion in which an air flow is produced within the cup body 
and direction in which a suction is created by the 
exhaust tube within the cup body differ, there is some- 

35 times the case where the mist within the cup body is 
less likely to flow smoothly into the exhaust tube. As a 
result, the mist is floated within the cup body and, some- 
times, it is deposited on the object to be processed. 



[001 4] The object of the present invention is to provide 
a spin-processing apparatus and spin-processing 
method which prevents the contamination of a material 
45 to-be-processed by a mist produced within the cup body 
and the contamination of the object by outer air entering 
into the cup body from a clearance between a lower cup 
and an upper cup. 

[001 5] According to one preferred embodiment of the 
so present invention, there is provided a spin-processing 
apparatus for spin-processing an object to be proc- 
essed, characterized by comprising: a cup body having 
a lower cup and an upper cup so mounted relative to the 
low cup through a predetermined clearance, a rotation 
55 body provided within the cup body and retaining the 
object, drive means for rotationally driving the rotation 
body, an exhaust tube connected to a bottom of the 
lower cup to allow a gas within the cup to be drawn off 
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and a scatter-proof cover provided at an inner wall sur- 
face of the upper cover to cover a circumference of the 
object retained by the rotation body. 
[001 6] By doing so, out of a mist scattered from a spin- 
ning material and reflected on the inner wall surface of 
the upper cup, part of the mist trying to be returned back 
to the upper surface side of the object collides against 
the outer peripheral surface of the scatter-proof cover 
and stays there. And it is less likely to be scattered on a 
circumference, so that it is liable to be sucked toward 
the exhaust tube side and the deposition of the mist 
onto the object is prevented. 
[001 7] According to one preferred embodiment o1 the 
present invention, there is provided a spin-processing 
apparatus for spin-processing an object to be proc- 
essed, characterized by comprising a cup body having 
a lower cup and upper cut so mounted relative to the 
lower cup through a predetermined clearance to be 
up/down movable, a rotation body provided within the 
cup body and retaining the object to be processed, drive 
means for rotational ly driving the rotation body, an 
exhaust tube connected to the bottom of the lower cup 
to allow a gas within the cup body to be drawn off, and 
an outer air ingress preventing cover for covering the 
clearance between the upper cup and the lower cup. 
[0018] By doing so. even if a gas within the cup body 
is sucked by the exhaust tube so as to exhaust a mist 
within the cup body, outer air is prevented, by the outer 
air ingress preventing cover, from entering into the cup 
body from the clearance between the lower cup and the 
upper cup. 

[001 9] According to one preferred embodi ment of the 
present invention, there is provided a spin-processing 
apparatus for spin-processing an object to be proc- 
essed, characterized by comprising: a cup body having 
a lower cup and upper cup mounted relative to the lower 
cup through a predetermined clearance to be up/down 
movable, a rotation body provided within the cup body 
and retaining the object, drive means tor rotatably driv- 
ing the rotation body, an exhaust tube connected to the 
bottom of the lower cup to allow a gas in the cup body to 
be drawn off, and a guide member mounted on an inner 
bottom of the cup body to guide a gas in the cup body 
into the exhaust tube. 

[0020] By doing so, the mist produced within the cup 
body and outer air entering on the inner wall surface 
side of the guide member from the lower cup are guided 
by the guide member and exhausted from the cup body 
into the exhaust tube in a better state. 
[0021] According to one preferred embodiment of the 
present invention, there is provided a spin-processing 
method for spin-processing an object to-be-processed 
rotated a rotation body provided within a cup body, char- 
acterized by comprising the steps of : 

lowering an upper cup and supplying the object on 
the rotation body, the cup body having a lower cup 
and upper cup provided relative to the lower cup 



through a predetermined clearance to be up/down 
movable; 

after supplying the object to the rotation body, lifting 
the upper cup and covering a circumference of the 
5 object; 

rotating the rotation body, while drawing off a gas 
within the cup body, and processing the object; and, 
after processing the object, lowering the upper cup 
and picking up the object from the rotation body. 

10 

[0022] By doing so, when the object is spun and 
processing is done while exhausting a gas within the 
cup, outer air is prevented from entering into the cup 
body and the object is prevented from being contami- 
15 nated. 

Brief Description of the Invention 

[0023] 

20 

FIG. 1 is a cross-sectional view showing a sche- 
matic structure of a whole apparatus according to 
one embodiment of the present invention; 
FIG. 2 is a perspective view showing a retaining 
25 member thereof; 

FIG. 3 is a perspective view showing a relation 
between a rotation shaft and a locking cylinder; 
FIG. 4 is a front view showing a releasing mecha- 
nism thereof; 

30 FIG. 5 shows a graph showing a result of experi- 
ments thereof; and 

FIG. 6 is a cross-sectional view showing a portion 
of a variant of an outer air ingress preventing cover. 

35 Best Mode of Carrying Out the Invention 

[0024] One embodiment of the present invention will 
be explained below with reference to the accompanying 
drawings. 

40 [0025] An spin-dry processing apparatus of the 
present invention as shown in FIG. 1 has a body base 1 . 
A cylindrical support 2 is provided in the body base 1 in 
a manner to extend through the body base 1 in an 
up/down direction. A cylindrical rotation shaft 3 is so 

45 provided in the support 2 as to have its intermediate 
section rotatably supported by bearings 4. 
[0026] The lower end portion of the above-mentioned 
rotation shaft 3 is projected out of the support 2 such 
that a driven pulley 5 is provided at the lower end por- 

so tion of the shaft 3. A step motor 6 is provided in the 
neighborhood of the driven pulley 5. A drive pulley 7 is 
fitted over a rotation shaft 6a of a step motor 6 and a belt 
8 is provided in a tensioned way between the drive pul- 
ley 7 and the driven pulley 5. Therefore, if the above- 

55 mentioned step motor 6 is operated, then the rotation 
shaft 2 is rotationally driven. 

[0027] A rotation body 9 with a die 10 joined to an 
upper surface ofihe rotation shaft 3 is mounted as an 



3 



<HP 0P7fiilAnA1 I > 



5 



EP0 976 4G0 A1 



6 



integral unit relative to an upper end of the rotation shaft 
3. Four retaining members 1 1 are arranged, as upright 
members, at a 90° interval in a circumferential direction 
of the rotation body 9 such that these are rotatable 
through a bush 12. The retaining member 11 has a 5 
cylindrical section 13 as shown in FIG. 2. This cylindri- 
cal section 13 has its upper end closed and its lower 
end opened. A support 1 4 is downwardly provided from 
a lower end of the cylindrical section 13. The support 
shaft 14 is rotatably supported at the above-mentioned 
bush 12 (shown in FIG. 1). 

[0028] A support section 1 5 with a streamlined cross- 
section is provided integral with an upper surface of the 
cylindrical section 13. A support pin 16 and locking pin 
17 higher than the support pin 16 are provided upright 
on an top surface of the support section 1 5. The support 
pin 16 is situated substantially in alignment with a center 
axis of the support 14 and the locking pin 17 is so pro- 
vided as to be displaced a predetermined dimension off 
an axis of the support axis. 

[0029] A semiconductor wafer 21 is retained as an 
object to-be-processed on the four retaining members 
11, as shown in FIG. 1, in the above-mentioned 
arrangement, that is, the semiconductor wafer 21 has its 
marginal edge lower surface portion supported on the 
support pins 16. With the semiconductor wafer 21 sup- 
ported on the support pins 16, the retaining member 1 1 
is rotated as will be set out below. By doing so, the lock- 
ing pins 17 provided on the retaining members 11 are 
eccentrically rotated and abut against the outer periph- 
eral surface of the semiconductor wafer 21 , so that the 
semiconductor wafer 21 is retained without being dis- 
placed in a diameter direction. 
[0030] A through hole 25 is provided, as shown in FIG. 
1 , between the rotation body 9 and the die 10. A nozzle 
body 26 is inserted into the through hole 25 in a non- 
contacting state. The nozzle body 26 has a conical con- 
figuration and a nozzle bore 27 has its one end opened 
at the upper surface of the nozzle body 26. 
[0031] An upper end of a support shaft 28 is con- 
nected to a lower end surface of the nozzle body 26 and 
the upper portion of the support shaft 28 is retained on 
a bracket 31 . The bracket 31 is rotatably supported by a 
boarding 29 at the rotation shaft 3. That is, the nozzle 
body 26 is retained at the bracket 31 through the sup- 
port shaft 28. 

[0032] A housing 33 is inserted beneath the bracket 
31 in the above-mentioned rotation shaft 3. The upper 
end of the housing 33 is coupled to the bracket 31 and 
the lower end portion of the housing 33 is supported by 
a bearing 33a at the rotation shaft 3 such that it is rotat- 
able. 

[0033] The above-mentioned housing 33 has a first 
through hole 34 through which the support shaft 28 
extends and a second through hole 36 through which a 
supply tube 35 connected at one end to the nozzle bore 
27 extends. The other end of the supply tube 35 com- 
municates with a supply section of supplying a process- 



ing solution, such as a chemical solution and rinse 
solution, not shown Therefore, a processing solution 
can be jetted from the nozzle bore 27 to a lower surface 
of the semiconductor wafer 21 . 
[0034] A nozzle 30 is arranged above the semicon- 
ductor wafer 21 retained at the rotation body 9. The noz- 
zle 30 communicates with a supply section of supplying 
a processing solution, such as a chemical solution and 
rinse solution, not shown. 

[0035] Thus the processing solution can be jetted on 
the upper and lower surfaces of the semiconductor 
wafer 21 retained at the retaining member 11. That is, 
the semiconductor wafer 21 can has its upper and lower 
surfaces wash- and rinse-processed before being dry- 
processed. 

[0036] It is to be noted that, since the nozzle body 26 
is held by the support shaft 28 and arranged in a not- 
contacted state relative to the rotation shaft 3, the rota- 
tion body 9 is not rotated even if it is rotated as one unit 
relative to the rotation shaft 3. 

[0037] On the lower surface side of the above-men- 
tioned rotation body 9, a locking cylinder 41 is rotatably 
provided at the upper outer peripheral surface portion of 
the rotation shaft 3. As shown in FIG. 3, a flange 42 is 
provided on an upper end of the locking cylinder 41 and 
four latching pins 43 are projected at a 90° interval in a 
circumferential direction. 

[0038] As shown in FIG. 2, the latching pin 43 
engages an engaging groove 45 opened at one end of 
a lever 44. The other end of the lever 44 is mounted on 
the lower end of the support shaft 14 of the retaining 
member 11. Therefore, when the locking cylinder 41 is 
counter-clockwise rotated as indicated by an arrow in 
FIGS. 3 and 4 and the lever 44 is rotated by the latching 
pins 43 in the same direction, then the retaining mem- 
ber 1 1 can be rotated, in a clockwise direction as indi- 
cated by an arrow in FIG. 2, about the support shaft 14 
connected to the lever 44. 

[0039] Since, by doing so, the locking pin 1 7 is eccen- 
trically rotated, the locking pins 17 abut against the 
outer peripheral face of the semiconductor water 21 
supported by the support pins 16, so that the support 
state of the semiconductor wafer 21 can be locked. That 
is, the support wafer 21 supported by the support pins 
16 is prevented from being displaced in the diameter 
direction. H the locking cylinder 41 is rotated clockwise, 
it is possible to release the locked state of the semicon- 
ductor wafer 21 by the locking pin 17. 
[0040] The locking and unlocking of the semiconduc- 
tor wafer 21 by the locking pins 17, that is, the rotation 
of the locking cylinder 41, are done by a releasing 
mechanism 51 . As shown in FIGS. 3 and 4, this releas- 
ing mechanism 51 has a first latching piece 52 provided 
on the outer peripheral surface of the rotation shaft 3 
and situated in a cutout 41a in the locking cylinder 41 
and a second latching piece 53 provided in the outer 
peripheral surface of the locking cylinder 41 . 
[0041 ] A spring 54 is stretched between the first latch- 
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ing piece 52 and the second latching piece 53. This 
spring 54 urges the locking cylinder 41 toward the direc- 
tion of the first latching piece 52 through the second 
latching piece 53. That is, the locking cylinder 41 is 
urged in a counter-clockwise direction as indicated by 
an arrow in FIG. 3. 

[0042] Since, by doing so, the locking cylinder 41 is 
normally urged by an urging force of the spring 54 
toward the counterclockwise direction, the retaining 
member 1 1 is clockwise rotated through the latching pin 
43 and lever 44, so that the locking pin 17 is set in a 
locked state in which it abuts against the outer periph- 
eral face of the locking pin 17. 
[0043] Trie releasing of the locked state of the semi- 
conductor wafer 21 by the locking pins 1 7 is effected by 
a first cylinder 61 and second cylinder 62 in the above- 
mentioned releasing mechanism 51 situated near the 
above-mentioned step motor 6. 
[0044] That is, as shown in FIG. 4, a first movable 
body 64 is slidably supported by a first linear guide 63 in 
those directions of arrows on the first cylinder 61 side. 
The first movable body 64 is coupled to a rod 61 a of the 
first cylinder 61. By doing so, the first movable body 64 
is adapted to be reciprocably driven along the first linear 
guide 63 by operating the first linear guide 63. 
[0045] A pair of sandwiching rollers 65 are provided at 
the forward end of an upper surface of the first movable 
body 64 such that it is spaced a predetermined distance 
away from each other. When the first movable body 64 
is driven in a forward direction, the sandwiching rollers 
65 hold the first latching piece 52 as indicated by dash 
dot lines. By doing so, the rotation shaft 3 is prevented 
from being rotated. 

[0046] On the second cylinder 62 side, a second mov- 
able body 68 is mounted by a second linear guide 67 
such that it is slidable in those directions of arrows. A 
pressing roller 69 is rotatably mounted on the forward 
end of an upper surface of the second movable body 68. 
Thus, the pressing roller 69 is driven by the second cyl- 
inder 62 in a forward/backward direction. 
[0047] When, with the first latching piece 52 held 
between the paired sandwiching rollers 65, the second 
cylinder 62 is operated to cause the second movable 
body 68 to be driven in a forward direction, the pressing 
roller 69 mounted on the forward end portion of the sec- 
ond movable body presses the second latching piece 53 
provided on the locking cylinder 41 . 
[0048] By doing so, the locking cylinder 41 is rotated 
against an urging force of the spring 54 and, through the 
latching pin 43 and lever 44, the retaining member 1 1 is 
rotated in a direction opposite to that at a locking time. 
Therefore, the locking pin 17 is eccentrically rotated in a 
counter-clockwise direction, so that the locked state of 
the semiconductor wafer 21 is released. 
[0049] As shown in FIG. 1 , a dog 71 is mounted on the 
outer peripheral surface of the lower end portion of the 
rotation shaft 3 and the dog 71 is detected by a micro- 
photosensor 72. The rotation angle of the rotation shaft 



3 by the above-mentioned step motor 6 is controlled by 
a detection signal of the microphotosensor 72. That is, 
when the locked state of the semiconductor wafer 21 is 
released, the rotation angle of the rotation shaft 3 is so 

5 controlled as to allow the first latching piece 52 and sec- 
ond latching piece 53 to be set to predetermined posi- 
tions relative to the first and second cylinders 61 and 62. 
[0050] A cup body 80 is provided above the upper sur- 
face side of the body base 1 . The cup body 80 has a 

w bottomed lower cup 75 with the rotation shaft 3 extend- 
ing through a through hole 75a in the bottom section 
and a ring-like upper cup 76 whose outer peripheral sur- 
face defines a predetermined clearance 79 relative to 
an inner wall surface of the lower cup 75. A rod 78 of an 

is up/down drive cylinder not shown is coupled to the 
upper cup 76 and, through the operation of this cylinder, 
the upper cup 76 is up/down driven. 
[0051 ] The above-mentioned cup 76 has its up/down 
motion stroke so set that it, being in a lifted position, 

20 covers the outer peripheral surface of the semiconduc- 
tor wafer 21 retained by the retaining member 1 1 and, 
being a lowered position as indicated by a chain line, 
has its upper end set to a lower position than the upper 
surface of the semiconductor wafer 21 . 

25 [0052] Therefore, with the upper cup 76 lowered to the 
position indicated by the chain line in FIG. 1. a not-yet- 
processed semiconductor water 21 is supplied to the 
retaining members 1 1 mounted on the rotation body 9, 
by a robot not shown, and a semiconductor wafer 21 

30 processed with a processing solution and then dry- 
processed can be picked up thereby. 
[0053] Further, to the bottom of the lower cup 75, a 
plurality of exhaust tubes 77 are connected at a prede- 
termined interval, for example, at a 90° interval, in a cir- 

35 cumferential direction. The exhaust tubes 77 are 
connected to a suction pump 90 through a gas/water 
separator for separating a gas and processing solution, 
not shown, from each other. Therefore, the processing 
solution, mist, gas, etc., in the cup body 80 can be 

40 sucked and discharged under a suction force of a suc- 
tion pump 90 connected to the exhaust tube 77. 
[0054] A concave, circular arc surface 76a is formed 
on an inner wall surface of the upper cup 76 and, above 
the circular arc surface 76a, a cylindrical scatter-proof 

45 cover 81 is provided which covers an outer peripheral 
surface portion somewhat higher than the upper surface 
of the semiconductor wafer 21 retained by the retaining 
member 11. This scatter-proof cover 81 has its lower 
end set somewhat higher than, for example, about a few 

so millimeters to a few tens of millimeters, preferably about 
10 mm higher than, the upper surface of the semicon- 
ductor wafer 21 . 

[0055] The scatter-proof cover 81 is made of a syn- 
thetic resin of a better corrosion resistance, such as a 
55 fluorine resin, and formed as having a cylindrical config- 
uration. An upper bending section 81a is formed on the 
upper end portion of the scatter-preventing cover 81 
and, for example, bonded or screwed to the cylindrical 



RNsnnrun- <fp nQ7fi<wnAi i % 



5 



9 



EP 0 976 460 A1 



10 



arc section 76a of the upper cup 76. Further, at the 
lower end portion of the scatter-proof cover 81 , a lower 
bending section 81b is formed which is bent outwardly 
of the diameter direction. 

[0056] When the rotation body 9 is rotationally driven 5 
and the semiconductor wafer 21 retained by the retain- 
ing members 1 1 is rotated as one unit, a processing 
solution from the semiconductor wafer 21 is scattered 
as a mist and the mist is reflected on the circular arc sur- 
face 76a of the upper cup 76. 

[0057] The mist colliding against the circular surface 
76a is mostly reflected downwardly because the circular 
arc surface 76a is concave, but there is sometimes the 
cases that some is moved upwardly and reflected. The 
mist moved upwardly and reflected at the circular arc 
surface 76a collides against the outer peripheral surface 
of the scatter-proof cover 81 , so that the mist is pre- 
vented from being deposited on the semiconductor 
wafer 21 retained at the retaining members 1 1 . 
[0058] Further, the lower end portion of the scatter- 
proof cover 81 provides the lower bending section 81b 
bent outwardly toward the diameter direction. For this 
reason, some of the mist scattered from the semicon- 
ductor wafer 21 collides against the inner wall surface of 
the lower bending section 81b. The mist colliding 
against the inner wall surface is moved and reflected 
downwardly. For this reason, even if the scatter-proof 
cover 81 is provided, the reflection of the mist on the 
inner wall surface and return of it back to the semicon- 
ductor wafer 21 are prevented by the lower bending sec- 
tion 81b. 

[0059] That is, since a distance between the lower end 
of the scatter-proof cover 81 and the upper surface of 
the semiconductor wafer 21 is set to be narrower, the 
mist reflected on the rircular arc surface 76a of the 
upper cup 76 is prevented from being redeposited on 
the upper surface of the semiconductor wafer 21 . On 
the other hand, however, some of the mist collides 
against the lower end portion of the scatter-proof cover 
81. However, the lower end portion of the scatter-proof 
cover 81 is provided at the lower bending section 81b 
and the mist colliding there is reflected downwardly, so 
that it is prevented from being deposited on the semi- 
conductor wafer 21. 

[0060] An outer air ingress preventing cover 82 is 
mounted on the outer peripheral surface of the upper 
cup 76. The outer air ingress preventing cover 82, like 
the scatter-proof cover 81 , is made of a synthetic resin 
of a better corrosion resistance, such as a fluorine resin, 
and formed to a cylindrical configuration. An L-shaped 
bending section 82a is formed on the upper end of the 
outer air ingress preventing cover 82 and the bending 
section 82a is mounted on, and fixed to, a mount section 
76b at the upper portion of the outer peripheral surface 
of th upper cup 76. 

[0061 ] On the other peripheral wall of the lower cup 75 
a receiving groove 83 is formed around a full circumfer- 
ence of the cup as an open-topped one. In the lifted 



state of the upper cup 76. the lower end portion of the 
outer air ingress preventing cover 82 is situated in the 
receiving groove. By doing so, th upper end portion of 
the lower cup 75, that is, the outer peripheral portion of 
the overlapped lower and upper cups 75 and 76 in the 
clearance 79, is covered by the lower end portion of the 
outer air ingress preventing cover 82. 
[0062] By covering the above-mentioned clearance 79 
with the outer air ingress cover 82, the outer air is pre- 
vented from entering into the cup body 80 via the clear- 
ance 79. 

[0063] With the outer air ingress preventing cover 82 
inserted into the receiving groove 83, a labyrinthine 
structure is provided at the outer air ingress preventing 
cover 82 and an area where the receiving groove 83 of 
the circumferential wall of the lower cup 75 is provided. 
For this reason, with the outer air ingress preventing 
cover 82 inserted into the receiving groove 83. it is pos- 
sible to, under a better condition, inhibit the outer air 
from entering via the clearance 79. 
[0064] With a liquid kept in the receiving groove 83 
and the lower end portion of the outer air ingress pre- 
venting cover 82 immersed in the liquid, an air-tightness 
is kept between the outer air ingress preventing cover 
82 and the lower cup 75, so that an air ingress via the 
clearance 79 can be positively prevented. 
[0065] Since the upper surface of the upper cup 76 is 
opened, the outer air enters into the cup body 80. How- 
ever, the spin processing apparatus is normally installed 
within a clean room (not shown). In the clean room, pure 
air not containing any particles flows from a ceiling 
toward a floor surface. Since, therefore, the pure water 
flows from the upper opening of the upper cup 76 into 
the inside of the cup body 80, the semiconductor wafer 
21 is almost not contaminated by the air. 
[0066] It may be possible that, as shown in FIG. 6, the 
outer air ingress preventing cover 82A is formed as a 
cylindrical bellows structure with the use of extendi- 
ble/contractible rubber and synthetic resin in which case 
its lower end is connected to the upper end of the lower 
cup 75 and its upper end is connected to the mount sec- 
tion 76b of trie upper cup 76.' 

[0067] A guide member 85 is provided on the inner 
bottom of the lower cup 75 and formed to a top-opened 
umbrella-like configuration with the use of a synthetic 
resin of a better corrosion resistance such as a fluorine 
resin. That is, the guide member 85 is made smaller at 
its upper end face than at its lower end face to provide a 
cylindrical configuration inclined from the upper end 
toward the lower end outwardly in a diameter direction. 
[0068] The guide member 85 has its upper end inner 
wall surface situated near the outer peripheral surface 
of the rotation body 9 and its lower end situated at an 
intermediate portion in the diameter direction of the 
opening of the exhaust tube 77 connected to the bottom 
of the lower cup 75. 

[0069] By exerting a suction fore of the suction pump 
90 on the cup body 80 a mist and gas within the cup 
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body 80 are guided on the inclined outer peripheral sur- 
face of the guide member 85 and smoothly exhausted 
into the exhaust tube 77. Further, since the lower end of 
the guide member 85 is situated at the intermediate por- 
tion in the diameter direction of the exhaust tube 77, a 
suction force of the suction pump 90 acts, via the 
exhaust tube 77, upon both the outer peripheral surface 
side and the inner wall surface side. For this reason, a 
mist entering not only on the outer peripheral side but 
also on the inner wall surface side of the guide member 
85, as well as a gas entering on the inner wall surface 
side from the through hole 75a of the lower cup 75, is 
exhausted from the exhaust tube 77 under a better con- 
dition. 

[0070] In the case where the semiconductor wafer 21 
"is wash-processed and then dry-processed by the spin 
dry processing apparatus thus structured, first the 
upper cup 76 is lowered and a semiconductor wafer 21 
is supplied to the rotation body 9 (retaining members 
11). Then the upper cup 76 is lifted and the marginal 
edge portion of the semiconductor wafer 21 retained at 
the rotation body 9 is covered. And the rotation body 9 
is rotated, while sucking an inside of the cup body 80 by 
the suction pump 90, and a processing solution is sup- 
plied to the upper and lower surfaces of the semicon- 
ductor wafer 21. By doing so, the above-mentioned 
semiconductor wafer 21 has its upper and lower sur- 
faces, for example, wash-processed by the above-men- 
tioned processing solution. 

[0071] After being wash-processed, the supplying of 
the processing solution is stopped and the rotation body 
9 is rotated at a high speed to cause the processing 
solution which is deposited onto the semiconductor 
wafer 21 to be scattered. And the semiconductor wafer 
21 is dry-processed. 

[0072] The processing solution is jetted to the rotating 
semiconductor wafer 21 and the semiconductor wafer 
21 is dry-processed, so that the processing solution is 
scattered about as a mist and the mist collides against 
the circular arc surface 76a of the upper cup 76. Since 
the circular arc surface 76a is concave, the mist scat- 
tered on the semiconductor wafer 21 and colliding 
against the circular arc surface 76a is mostly moved 
downwardly and reflected. For this reason, the mist 
flows along the outer peripheral surface of the guide 
member 85 under a suction force of the suction pump 
90 and is exhausted smoothly into the exhaust tube 77. 
[0073] Part of the mist reflected on the circular arc sur- 
face 76a of the upper cup 76 is reflected upwardly 
depending upon the angle at which it is incident on the 
circular arc surface 76a. However, the mist reflected 
upwardly collides against the outer peripheral surface of 
the scatter-proof cover 81 provided at the upper portion 
of the upper cup 76. For this reason, the mist reflected 
upwardly on the circular arc surface 76a of the upper 
cup 76 is prevented from being deposited onto the sem- 
iconductor wafer 21. 

[0074] The lower end of the above-mentioned scatter- 



proof cover 81 is formed at the lower bending section 
81b bent outwardly toward the diameter direction. For 
this reason, the mist scattering somewhat upwardly 
from the upper surface of the semiconductor wafer 21 

5 and colliding against the inner wall surface of the lower 
bending section 81b is reflected downwardly. And the 
mist is guided on the outer peripheral surface of the 
guide member 85 and exhausted into the exhaust tube 
77, so that it is not deposited to the semiconductor 

w wafer 21. 

[0075] In this way, the mist scattered from the rotating 
semiconductor wafer 21 is, under a better condition, 
prevented from being reflected on the inner wall surface 
of the upper cup 76 and deposited onto the semicon- 

15 ductor wafer 21 because the inner wall surface of the 
upper cup 76 is made concave and the scatter-proof 
cover 81 is provided at the upper cup 76. 
[0076] Since the mist exhausted into the exhaust tube 
77 from within the cup body 80 is smoothly guided by 

20 the outer peripheral surface of the inclined circumferen- 
tial wall of the guide member 85, the mist is liable to be 
exhausted from within the cup body 80 due also to 
being done so. 

[0077] The mist generated at the wash-processing 
25 time by the scatter-proof cover 81 and guide member 85 
is smoothly and positively exhausted from within the cup 
body 80 it follows that at the dry-processing time, almost 
no mist stays within the cup body. Therefore, the semi- 
conductor wafer 21 after being dry-processing following 
30 the wash-processing is prevented from being contami- 
nated by the mist. 

[0078] Since the cup body 80 is such that the semi- 
conductor wafer 21 is attached to, and detached from, 
the rotation body 9 by lowering the upper cup 76, the 

35 above-mentioned clearance 79 is secured between the 
lower cup 75 and the upper cup 76. However, there is a 
risk that the outer air containing particles will enter into 
the inside of the cup body 80 from the clearance 79, that 
is, from the overlapped area of the lower cup 75 and 

40 upper cup 76. 

[0079] However, the overlapped area of the respective 
cups 75, 76 is covered by the outer air ingress prevent- 
ing cover 82 and, for this reason, the outer air is pre- 
vented from entering from the clearance 79 of the 

45 above-mentioned outeriapped area into the cup body 
80, so that there is no possibility that the outer air con- 
taining the particles will be deposited onto the semicon- 
ductor wafer 21 . 

[0080] Further, the guide member 85 provided on the 
so inner bottom of the lower cup 75 has its lower end situ- 
ated at the intermediate way in a diameter direction of 
the exhaust tube 77. For this reason, a suction force of 
the suction pump 90 acting inside the cup body 80 via 
the exhaust tube 77 acts not only on the outer periph- 
55 eral surface side but also on the inner wall surface side 
of the guide member 85. 

[0081] Since the suction fore acting on the inner wall 
surface side of the guide member 85 sucks the outer air 
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entering into the cup body 80 from the through hole 75a 
of the lower cup 75 without being scattered within the 
cup body 80, the particles contained in the outer air 
entering from the above-mentioned through hole 75a is 
prevented from being deposited onto the semiconductor 
wafer 21. 

[0082] FIG. 5 shows a result of counting by a particle 
counter of particles over the upper surface of the semi- 
conductor wafer 21 retained at the rotation body 9. The 
curve A in FIG. 5 represents the case where there is 
neither any scatter-proof cover 81 nor any outer air 
ingress preventing cover 82. In this case, if the number 
of revolutions of the rotation body 9 rises to 600 rpm, the 
number of particles starts to increase and, at 150 rpm, 
the number of particles per given unit area sharply 
increased to about 5100. 

[0083] The curve B represents the case where only 
scatter-proof cover 81 is provided. In this case, in com- 
parison with the curve A, an increasing rate of particles 
was low against an increase in number of the rotation 
body 9 and, when the number of rotations was 1500 
rpm, the numbers of particles per given unit area was 
about 3500. That is, it may be considered that the 
reflection of the mist on the upper cup 76 and deposition 
of it onto the semiconductor wafer 21 can be sup- 
pressed by providing the scatter-proof cover 81 . 
[0084] The curve C represents the case where the 
scatter-proof cover 81 and outer air ingress preventing 
cover 82 are provided. In this case, even where the 
number of revolutions of the rotation body 9 was 1500 
rpm, almost no particles were detected over the upper 
surface of the above-mentioned semiconductor wafer 
21. That is, it is considered that, by providing the scat- 
ter-proof cover 81 and outer air ingress preventing cover 
82, the contamination of the semiconductor wafer 21 is 
reduced with the above-mentioned effect by the scatter- 
proof cover 81 and outer air ingress preventing effect by 
the outer air ingress preventing cover 82. 

Industrial Applicability 

[0085] The present invention is not restricted to the 
above-mentioned embodiment and various modifica- 
tions of the present invention can be made. For exam- 
ple, although the semiconductor wafer is listed, as an 
object to be processed, in the above-mentioned one 
embodiment, even rf a rectangular glass substrate for 
use in a liquid crystal device is used instead of the sem- 
iconductor substrate, it is possible to prevent it from 
being contaminated when processing is performed on it 
with the apparatus of the present invention. 

Claims 

1 . A spin-processing apparatus for spin-processing an 
object to be processed, characterized by compris- 
ing: 



a cup body having a lower cup and an upper 
cup so mounted relative to the lower cup 
through a predetermined clearance as to be 
up/down movable; 
5 a rotation body provided within the cup body 

and retaining the object to be processed; 
drive means for rotationally driving the rotation 
body; 

an exhaust tube connected to a bottom of the 
to lower cup to allow a gas in the cup body to be 

drawn off; and 

a scatter-proof cover provided at an inner wall 
surface of the upper cup to cover a circumfer- 
ence of the object retained by the rotation body 

15 

2. A spin-processing apparatus according to claim 1 , 
characterized in that the inner wall surface of the 
upper cup is a concave, circular arc surface. 

20 3. A spin-processing apparatus according to claim 1 , 
characterized in that the scatter-proof cover is ring- 
like and has a lower end set to be higher in position 
than an upper surface of the object retained on the 
rotation body. 

25 

4. A spin-processing apparatus according to claim 3, 
characterized in that the lower end of the scatter- 
proof cover is curved outwardly toward a diameter 
direction. 

30 

5. A spin-processing apparatus according to claim 1 , 
characterized in that the clearance between the 
upper cup and the lower cup is covered with an 
outer air ingress preventing cover. 

35 

6. A spin-processing apparatus according to claim 1 , 
characterized in that a guide member is provided at 
an inner bottom of the cup body to guide the gas in 
the cup body into the exhaust tube. 

40 

7. A spin-processing apparatus according to claim 1, 
characterized in that the clearance between the 
upper cup and the lower cup is covered with an 
outer air ingress preventing cover and a guide 

45 member is provided at an inner bottom of the cup 
body to guide the gas in the cup body into the 
exhaust tube, 

8. A spin-processing apparatus for spin-processing an 
so object to be processed, characterized by compris- 
ing: 

a cup body having a lower cup and an upper 
cup so mounted relative to the lower cup 
55 through a predetermined clearance as to be 

up/down movable; 

a rotation body provided within the cup body 
and retaining the object to be processed; 



8 



15 



EP 0 976 460 A1 



16 



drive means for rolationally driving the rotation 
body; 

an exhaust tube connected to the bottom of the 
lower cup to allow a gas in the cup body to be 
drawn off; and 

an outer air ingress preventing cover for cover- 
ing the clearance between the upper cup and 
the lower cup. 

9. A spin-processing apparatus according to claim 8, 
characterized in that a guide member is provided at 
an inner bottom of the cup body to guide the gas in 
the cup body into the exhaust tube. 

10. A spin-processing apparatus according to claim 8, 
characterized in that the outer air ingress prevent- 
ing cover is formed to a cylindrical configuration 
and has an upper end mounted on an outer periph- 
eral surface of the upper cup, a receiving groove is 
provided at a circumferential wall of the lower cup 
and has an open top, and the outer air ingress pre- 
venting cover is slidably received in the receiving 
groove and has a lower end portion whose length is 
so set as to be situated in the receiving groove with 
the upper cup in a lifted state. 

11. A spin-processing apparatus according to claim 8, 
characterized in that the outer air ingress prevent; 
ing cover is formed as extensible/contractible befc. 
lows and has one end mounted on an outer 
peripheral surface of the lower cup and the other 
end mounted on the outer peripheral surface of the 
upper cup, 

1 2. A spin-processing apparatus for spin-processing an 
object to be processed, characterized by compris- 
ing: 

a cup body having a lower cup and an upper 
cup mounted relative to the lower cup through a 
predetermined clearance to be up/down mova- 
ble; 

a rotation body provided within the cup body 

and retaining the object; 

drive means for rotationally driving the rotation 

body; 

an exhaust tube connected to a bottom of the 
lower cup to allow a gas in the cup body to be 
drawn off; and 

a guide member mounted on an inner bottom 
of the cup body to guide a gas in the cup body 
into the exhaust tube. 

13. A spin-processing apparatus according to claim 12, 
characterized in that the guide member is formed to 
a cylindrical configuration inclined outwardly toward 
a diameter direction as a circumferential wall of the 
guide member goes from an upper end to a lower 



end and the lower end of the guide member is 
located at an intermediate portion in the diameter 
direction of the exhaust tube. 

5 14. A spin-processing method for spin-processing an 
object to-be-processed rotated a rotation body pro- 
vided within a cup body, characterized by compris- 
ing the steps of: 

lowering an upper cup and supplying the object 
on the rotation body, the cup body having a 
lower cup and upper cup provided relative to 
the lower cup through a predetermined clear- 
ance to be up/down movable and the clearance 
being covered with an outer air ingress prevent- 
ing cover; 

after supplying the object to the rotation body, 
lifting the upper cup and covering a circumfer- 
ence of the object; 

rotating the rotation body, while drawing off a 
gas within the cup body, and processing the 
object; and 

after processing the object, lowering the upper 
cup and picking up the object from the rotation 
body. 
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^ (54) SPINNING DEVICE AND SPINNING METHOD 



(57) The present invention provides a spin-process- 
ing apparatus less likely to produce a mist when an 
object to be processed is rotated. The apparatus is 
characterized in that it comprises a cup body having a 
lower cup and an upper cup mounted relative to the 
lower cup to be up/down movable, a rotation body 
retaining the object mounted within the cup body, a step 
motor rotationally driving the rotation body, an exhaust 
tube connected to a bottom of the lower cup to allow a 
gas. in the cup body to be exhausted, and a scatter- 
proof cover provided within the upper cup and mounted 
above the rotation body. 
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